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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] . 
[Field of the Invention] this invention relates to a hydrogen stonng metal alloy electrode and its 
manufacture technique, such as an alkali rechargeable battery. 

[0002] ""^^ ' ■ . ^ 

[Description of the Prior Art] As a hydrogen storing metal alloy, it is AB (Mm expresses a misch ^ 
met^S of LaNiS, MmNiS, etc. A system and ZrMn2 AB2 of a grade The alloy of dissolution 
^^Wtecture, such as a system and TiVNi, is known widely. There is mull technique as one of the 
manufacture technique of the hydrogen storing metal alloy electrode using these alloys. 
[0003] This mull technique is the technique of filling up with or applying what mixed the end of 
an 

alloy powder, and binding material, and was made into the shape of a paste to porous base 

materials, . . . 

such as the shape of fibrous or punching metal. Since this mull technique is cheap technique, it is 
used generally and widely and the conventional hydrogen storing metal alloy electrode is 
manufactured in many cases by this technique. 
[0004] 

[Problem(s) to be Solved] However, there is the following problem m the above-mentioned 
conventional hydrogen storing metal alloy electrode. That is, for the conventional hydrogen 
storing 

metal alloy electrode, since th eamount of hydrogen occlusions of the hydrogen stonng metal 
alloy 

itself] tou se is low, ce ll capacity is the parvus. Moreover, by repeating a charge-and-discharge 
cycle, 

a hydrogen storing metal alloy may flour-ize and may drop out of the above-mentioned porous 
base 

material. Therefore, a fall of a high-rate-discharge property, an early fall of the electric discharge 
capacity by the repeat of a charge-and-discharge cycle, etc. are caused. 
[0005] As a cure of the fault of the above-mentioned hydrogen storing metal alloy, it has in a 
matrix the 

2nd phase of the three-dimensions network structure which makes Ti and nickel, or nickel a 
principal 



component, and a matrix is TiVNi dissolution architecture and AB5. A system or AB2 The alloy 
which 

is a system is developed. Even if it flour-izes this hydrogen storing metal alloy, it is excellent m 
corrosion resistance and conductivity and its catalyst effect are high. 

[0006] However, even if it used the hydrogen storing metal alloy which has the 2nd phase of the 
above-mentioned three-dimensions network structure, when a hydrogen storing metal alloy 
electrode 

is manufactured by mull technique, the binder which consists of the organic substance is wearing 
an 

alloy front face. Therefore, the conductivity, the current collection effect, and the catalyst effect 
of an 

alloy phase will be checked. So, the hydrogen storing metal alloy electrode which has sufficient 
high-rate-discharge property cannot be obtained. 

[0007] It is going to offer the hydrogen storing metal alloy electrode which this invention was 
made in 

view of such a conventional trouble, and the catalyst effect and its current collection effect are 
high, 

and has a high-rate-discharge property, and its manufacture technique. 
[0008] 

[Means for Solving the Problem] this invention is in the hydrogen storing metal alloy electrode 
characterized by filling up with the above-mentioned hydrogen storing metal alloy during hole of 
this 

foaming nickel base while it consists of the hydrogen storing metal alloy which comes to separate 
the 

2nd phase and the porous foaming nickel base of the three-dimensions network structure which 
makes 

a principal component Ti (titanium) and nickel (nickel), or nickel into the matrix which has' a 
hydrogen 

occlusion function. 

[0009] What should be most observed in this invention is filling up during hole of the 
above-mentioned foaming nickel base while the above-mentioned hydrogen storing metal alloy 
has 

the 2nd phase of the above-mentioned three-dimensions network structure. Moreover, as for the 
above-mentioned matrix, it is desirable that it is the alloy of the dissolution type of a system 
(beta- Ti, 

V). Thereby, the hydrogen storing metal alloy electrode which has high capacity and the further 
excellent high-rate-discharge property can be obtained. In addition, the dissolution type alloy of 
the 

above-mentioned (beta- Ti, V) system means the solid solution of Ti and V of a body-centered 

cubic 

lattice. 

[0010] Moreover, the above-mentioned matrix is AB2. Type or AB5 It can also consider as the 
£illoy of " ~ 

type. Here, it is AB2. A type alloy is ZrMn2, ZrV2, ZrFe2, and TiO.5 ZrO.5 nickelO.3 V0.7 
aluminumO.2. A 



Laves-phase alloy is said like. Moreover, AB5 type alloy i^J£^a5^andMnJ^^ CaCu5 like. 
The 

alloy with the crystal structure of type is said. 

[001 1] Moreover, as for the 2nd phase which forms the above-mentioned three-dimensions 

network . 

structure, and nickel of the above-mentioned foaming nickel base, havmg smtered mutually m 

contact section is desirable. Thereby, the combination with the above-mentioned hydrogen 

storing . 

metal alloy and a foaming nickel base can become still firm, can prevent defluxion of a hydrogen 

storing metal alloy certainly, and, as a resuh, can attain longevity life-ization of a hydrogen 

storing 

metal alloy electrode. 

[0012] Next, there are the following as the manufacture technique of the above-mentioned 

hydrogen u i j 

storing metal alloy. That is, the hydrogen storing metal alloy which comes to separate the 2nd 

phase 

and the porous foaming nickel base of the three-dimensions network structure which makes Ti 
and 

nickel, or nickel a principal component are prepared, it is filled up with the above-mentioned 
hydrogen 

storing metal alloy in hole of this foaming nickel base, and the manufacture technique ot the 
hydrogen 

storing metal alloy electrode characterized by pressing after that is in the matrix which has a 
hydrogen 

occlusion function. 

[0013] What should be most observed in the above-mentioned manufacture technique is being 
filled 

up with the above-mentioned hydrogen storing metal alloy in hole of the above-mentioned 
foaming 

nickel base, and pressing after that. 

[0014] Moreover, as for the grain size of the above-mentioned hydrogen storing metal alloy, it is 
desirable that a maximum droplet size is 1/3 or less [ of the major axis of the diameter of hole 
before the 

above-mentioned foaming nickel base compression molding ]. Thereby, restoration mto hole ot 
the 

above-mentioned foaming nickel base can be performed easily. 
[0015] Moreover, it is desirable to sinter muUially the 2nd phase which heats this 
compression-molding field at 400-1000 degrees C in a non-oxidizing atinosphere after the 
above-mentioned compression molding, and forms the above-mentioned tiiree-dimensions 

network . 

stiiicUu-e, and nickel of the above-mentioned foaming nickel base in the contact section. Thereby, 

the 

hydrogen storing metal alloy electiode which the above-mentioned hydrogen storing metal alloy 
and 



the foaming nickel base sintered can be obtained easily. 

[0016] As inside of the above-mentioned non-oxidizing atmosphere, there is inert-atmosphere 
middle 

class, for example among a vacuum and reducing atmosphere. Moreover, when the temperature 

of the . • ■ J 

above-mentioned heating is less than 400 degrees C, there is a problem that it is not sintered. On 

Sher hand, in exceeding 1000 degrees C, there is a problem that the three-dimensions network 
structure which makes TiNi and nickel a principal component is extinguished. Moreover, as a 

heating . 
time, it is desirable that it is the domain of 10 minutes - 24 hours. It is because sufficient 

sintering may . , ^ • j -r.u 

not be obtained if it is less than 10 minutes, and the target sintermg can be attained if there are 24 

hours on the other hand. 

[0017] Moreover, the above-mentioned heating is the compression-molding field 1-lOOOkg/cm 2 

It is , u • J 

desirable to carry out, pressurizing with welding pressure. Thereby, the above-mentioned 

sintering • / t 

can be more performed to an authenticity. The above-mentioned welding pressure is 2 Ikg/cm. hi 
being the following, there is a problem that an electrode deforms. On the other hand, it is 3 
lOOOkg/cm. 

In exceeding, it becomes high-density and there is a problem that the good electrode 
characteristic is 
not obtained. 

[puliction and Effect] In the hydrogen storing metal alloy electrode of this invention, it fills up 

with the J u u- A 

above-mentioned hydrogen storing metal alloy into the foaming mckel base. And the binder 

which . . - , . 

consists of the organic substance is not used. Therefore, the conductivity of a hydrogen storing 

metal 

alloy and the catalyst effect with which it filled up are not checked. Moreover, smce a foammg 
ruclcel 

base is not covered by the above-mentioned bmder, either, the current collection effect is not 
checked. 

So, sufficient high-rate-discharge property can be acquired. 

[0019] Moreover, the above-mentioned hydrogen storing metal alloy comes to separate in a 

matrix the . • i i • u ^ 

2nd phase of the three-dimensions network structure which makes Ti and mckel, or mckel a 

principal . . 

component. Therefore, compared with the former, it excels in corrosion resistance, and the 

catalyst . 
effect is also high. Moreover, since it is filled up and fixed in hole of the above-mentioned 

foaming . in-* 

nickel base, even if a hydrogen storing metal alloy flour-izes a hydrogen stonng metal alloy, it 



does . 

not have defluxion, and conductivity etc. does not fall like before. So, the hydrogen stonng metal 

alloy 

electrode which has sufficient high-rate-discharge property can be obtained. 

[0020] Moreover, in the above-mentioned manufacture technique, it is filled up with the 

above-mentioned hydrogen storing metal alloy in hole of the above-mentioned foaming nickel 

and presses after that. Therefore, the above-mentioned hydrogen storing metal alloy is certainly 
fixed 

in a foaming nickel base. Moreover, since the 2nd phase of the above-mentioned 
three-dimensions 

network structure in a hydrogen storing metal alloy has the good ductility of the alloy which 

indices 

TiNi and nickel a principal component, and a malleability property, its moldability is good. 

Therefore, a , „ • j u 

hydrogen storing metal alloy is bound to the adjoining hydrogen stonng metal alloy grain and the 
foaming nickel base still firmly by the above-mentioned compression molding. 
[0021] So, the defluxion by flour-izing of a hydrogen storing metal alloy and a conductive fall 
can be 

prevented much more, a charge-and-discharge cycle is long and the hydrogen storing metal alloy 
electrode which has a high-rate-discharge property can be obtained. Like ****, according to this 
invention, the catalyst effect and the current collection effect are high, and the hydrogen storing 

metal . 

alloy electrode which has a high-rate-discharge property, and its manufacture techmque can be 

offered. 
[0022] 

[Example] • o u 

It explains to the example of example 1 this invention using drawing 1 and the drawing 2 about 

such a 

hydrogen storing metal alloy electrode and its manufacture technique. The hydrogen stonng 
metal 

alloy electrode 10 of this example consists of th e hydrogen storin^etal-alloyj^ which comes to 
separate the 2nd phase 32 and the 
structure which ni^kes Ti and^ni^ 
has a 

hydrogen OCClUSlOn mncmiii. aa.5iiu.wjxuxx uictwiiig. 1 "'^ — o rr . 

a bove-mentioned hydrogen storing^metal allc ^ during the hole 50 of the foaming nickd base 5. 



hydrogen occlusion function, as-shawnJadrawing 1 and the drawing 2 . And it fills up with the 
a bove-mentioned hydrogen storing^metalallc ^ during the hole 50 of the foaming nickel base 5 
[0023] Moreover, :tlie"2nd phase 32 of the above-mentioned three-dimensions network stnicture 



in the 



above-mentioned hydrogen storing metal alloy 3 is separated in a matrix 3 1, as shown in drawing 



2 



Moreover, t he above-mentioned ma|rix 31^ sTi y3 nickel0.56Co0.5. I t is the alloy of the 
dissolution type 

of a system which consists of composition (beta- Ti, V). 

[0024] Moreover, the manufacture of the above-mentioned hydrogen storing metal alloy 



electrode 10 , . . 

was performed as follows. First, it is TiV3 nickel0.56Co0.5 about each element used as the raw 

material . . , . 

of a hydrogen storing metal alloy 3. Weighing capacity was carried out so that it might be 

formed, the u- u 

mixture was alloyed by the arc solution process, and the hydrogen stonng metal alloy 3 which 

has the 

2nd phase 32 of the above-mentioned three-dimensions network structure was produced. 
[0025] Subsequently, the above-mentioned hydrogen storing metal alloy 3 is heated at 500 
degrees C, 

and hydrogen is made to absorb by applying hydrogen pressure. Thereby, a hydrogen stonng 

alloy 3 is ground. Furthermore, the hydrogen storing metal alloy 3 was used as the powder of 330 
or 

less meshes by adding mechanical trituration. That is, the grain size of the above-mentioned 
hydrogen 

storing metal alloy 3 is 1/3 or less [ of major-axis K of the diameter of hole before foaming 

niclcd b3.sc 5 

compression molding which maximum-droplet-size D mentions later ], as shown in drawing 1 . 
[0026] Next, the path of a hole prepared the foaming nickel base 5 of the shape of a pellet with 
1.0mm 

in 150-200 micrometers and thickness ], and a diameter of 13mm. And 0.4g of the powder ot the 
hydrogen storing metal alloy 3 produced as mentioned above on the foaming nickel base 5 was 
sprinkled, and it was filled up with the above-mentioned powder in the above-mentioned hole 50 
by 

giving vibration. Then, it pressed with the compacting pressure of 1 Ot. 

[0027] Subsequently, it was failed with a sandpaper to shave the powder of the hydrogen storing 
metal 

alloy [ that do not fill up in the hole 50 of the above-mentioned foammg nickel base 5, but 

powder . , 

compacting is carried out on the front face ] 3, and the pellet-like hydrogen stonng metal alloy 
electrode 10 was obtained. After having pmched the hydrogen storing metal alloy electrode 10 of 

^ape of this pellet in a nickel mesh and pressing with the compacting pressure of 5t finally, the 
electrode line was welded by the spot welding and it considered as the electrode for negative 
electrodes hydrogen and for nickel cells. This was made into the sample El. 
[0028] Next, the electrode characteristic in the sample El of this example was evaluated with the 
example of a comparison. As a hydrogen storing metal alloy electrode of the example of a 

comparison, iw u • 

the powder of a hydrogen storing metal alloy 3 in this example was produced by mull techmque 

using • 1 u - u 

the binder which consists of the organic substance, and the porous base matenal which consists 

m\;kel. Others considered as the negative-electrode electrode like the above-mentioned sample 
El, and 



made this the sample CI. . 
[0029] Evaluation of the electrode characteristic performed the single cell exammation usmg the 

Htype , ■ A f 

electrolysis cell. That is, the six mols [/I. ] potassium-hydroxide aqueous solution was used tor 

the " ~ 

electrolytic solution on the nickel hydroxide and the reference pole at the counter electrode to the 
above-mentioned electrode using mercury / mercury-oxide electrode. And after charging by 

20mA for ^„ , , 

5 hours, it stopped for 30 minutes and the electric discharge capacity the case of 0.1c electric 

discharge and in Ic electric discharge was measured after that. The measurement result is shown 

in 

Table 1. . , 

[0030] the sample CI which manufactured the sample El of this example by the conventional 

mull ■ J- I 

technique as known in Table 1 - comparing - 0.1c electric discharge and Ic electric discharge - 

even 

if it was in which case, a high electric discharge capacity was shown Especially, as for the sample 

El' 

remarkable enhancement was seen about Ic electric discharge. 

[0031] What performed the following processing ftirther was used for the hydrogen storing metal 

electrode of the example of two examples to the hydrogen storing metal alloy electrode 10 of the 
shape 

of an above-mentioned pellet in an example 1 . That is, heat treatment was performed at the 

temperature in « \ 

of 700 degrees C or 800 degrees C into the vacuum as a non-oxidizing atmosphere (4xl0-5torr) 

for 1 

hour, and the foaming nickel base 5 and the hydrogen storing metal alloy 3 were made to sinter to 
the 

above-mentioned hydrogen storing metal alloy electrode 10. 

[0032] Then, after having pinched the obtained hydrogen storing metal alloy electrode in a nickel 
mesh 

like the example 1 and pressing it with the compacting pressure of 5t, the electrode line was 
welded by 

the spot welding and it considered as the negative-electrode electrode. What performed what 
performed the above-mentioned heat treatment at 700 degrees C among the obtained electrodes 
at 

sample E2 1 ,800 degree C was made into the sample E22 . 

[0033] Evaluation of the electrode characteristic performed the single cell examination like the 
example 

1 using the H type electrolysis cell. The counter electrode, the reference pole, and the measunng 
method were also similarly treated the same with an example 1 . The measurement result is 

shown in jc-n- 
Table 1 . As known in Table 1, the electric discharge capacity of the samples [ E21 and h22 J in 

this 



example at the time of Ic electric discharge improved sharply compared with the sample CI of 
the 

example of a comparison. 

[0034] Moreover, although both the samples E21 and E22 in this example of the sample El in an 
example 1 and electric discharge capacity are equivalent, by enhancement in bonding strength 
with the 

hydrogen storing metal alloy and foaming nickel base by sintering, there are few falls of the 
electric 

discharge capacity by the repeat of a charge-and-discharge cycle, and they can attain longevity 

life-ization. 

[0035] 

[Table 1] 



[Translation done.] 



